the global incidence estimated by the World Health Organization for SCI in 2013 [2] . Although causes of SCI vary considerably on the basis of the prevailing circumstances in the country in which they occur; up to 90% of SCIs have been traumatic in origin [3] . Dysfunctional voiding patterns soon arise after Spinal cord injury (SCI) is a destructive neurological insult that produces different degrees of sensorimotor losses and sphincteric disturbances which may become permanent and irreversible in some cases [1] . Forty to eighty new cases per million populations a year; was SCI. Micturition is significantly impaired after SCI and results, at first, in detrusor underactivity or areflexia which later turned to neurogenic detrusor overactivity, depending on the level of the lesion [4] . Urinary incontinence and urodynamic abnormalities not only cause social Embarrassment, but could lead to vesicoureteric reflux, upper tract dilatation, recurrent urinary tract infection and hydronephrosis. This leads to a longterm damage to the urinary tract, with eventual renal failure [5] . Incontinence could be classified into different subtypes as: stress incontinence, mixed urinary incontinence, overflow incontinence, and transient incontinence [6] . More than 40% of people with overactive bladder have incontinence and most people with the condition have problems for years [7] . The pelvic floor consists of the bony pelvis, endopelvic fascia and muscles. The passive support from the bony pelvis and endopelvic fascia along with the dynamic backboard function served by pelvic floor muscles; maintain the pelvic organs in their abdominopelvic positions. From a urodynamic perspective; during bladder storage, the pelvic floor muscles facilitate urethral closure while indirectly provide support for the lower urinary tract and adjacent organs [8] . During certain situations as coughing, sneezing or physical activity, the pelvic floor muscles enhance the urethral closure via a rapid contraction; despite that, the primary responsible for urethral closure during bladder filling and storage is the rhabdosphincter muscle [9] . Individual with SCI and associated bladder problems will need a urinary catheter to manage their bladder problems [10] . Complications of using indwelling catheters for a long period of time may include urinary tract infections, sepsis, dyssynergia, kidney or bladder stones and bladder cancer [11] . Fortunately, incidence of urinary tract infections and skin irritation or infection could decreases with using different therapeutic modalities for treating urinary incontinence. From not so long, intermittent PPTNS was introduced as a treatment modality to fill the gap between conservative and surgical therapies in patients with certain types of lower urinary tract dysfunction [12] . In October 2010; the National Institute for Health and Clinical Excellence in the United Kingdom issued a guidance stating "PTNS for overactive bladder demonstrates effectiveness without major safety concerns" [13] . Percutaneous posterior tibial nerve stimulation have been declared by The United States Food and Drug Administration as a treatment for overactive bladder and the associated symptoms of urinary frequency, urgency, and urge incontinence [14] . Although there have been a number of recent clinical studies showing the positive effect of PPTNS on urinary incontinence [15, 16, 17] ; such treatment modality hasn't been widely used for paraparetic patients in clinical setting yet. The purpose of this study was to evaluate the effect of percutaneous posterior tibial nerve stimulation in improving urinary incontinence in paraparetic patients with SCI at dorsal level (T7-T12).
MATERIALS AND METHODS
Subjects: Thirty Paraparetic patients of both sexes were selected for this study from the outpatient department, Urology, Neurology and Neurological Rehabilitation, Armed Force hospital, Najran, Saudi Arabia. Patients' age ranged from 25-40 years, with a mean value of 35.2(±1.1) years, their weight ranged from 60 to 88kgs. with a mean value of 75.4 (±1.4) kgs and their height ranged from 154-181cm, with a mean value of 163.8(±7.4) cm. Patients were randomly and equally divided into two groups, Group (I) as a control group consists of 15 patients of both sexes, was treated by physical therapy program for bladder training (strengthening exercises for abdominal and pelvic floor muscles, tapping, percussion, pressure and scratching and brief icing on lower abdomen) and placebo PPTNS. Group (II), the experimental group was treated by the same physical therapy program in addition to real PPTNS. All subjects received the treatment program for 40 minutes, three days per week day after day, for 12 weeks. Primary outcome measures include investigations such as electromyography for detrusor and pelvic floor muscles, urine testing by cystometry and bladder residual volume measurement. Assessment for all patients was done before initiating conservative treatment and after the end of treatment program. Inclusion criteria: All patients were medically (1). Study design: This study was a randomized controlled study. After selection of the patients an informed consent was taken from all patients that participated in the study and they were informed about the aims, benefits and procedure of the study. This study was approved by the ethical committee of Faculty of medicine, Najran University, Saudi Arabia.
EVALUATION PROCEDURES
Electromyography (EMG) Unit: The Neuropack SI MEC-9400K EMG apparatus; is composed of: data processing computer unit, disposable surface EMG electrodes, four channel EMG/EP system, disposable and radiolucent electrodes. Electrodes: The electrodes were self adhesive with active surface area of 1cm 2 diameter that consist of plastic foam material with a silver plate disc on one side and silver plate snap in the center of the other side. The electrodes were connected to EMG apparatus channels. Evaluation procedures: Patient's preparation before attaching EMG electrodes over the skin for each patient was performed by shaving the hair at the picking areas and cleaning it by alcohol to remove the dead layers of the skin in site of EMG electrodes (detrusor and pelvic floor muscles). For pelvic floor muscles EMG technique, the surface patch electrodes are attached adjacent to the mucocutaneous line of anus bilaterally. The electrode wires need to be positioned away from the urine stream [18] . For the detrusor EMG recording, electrodes are placed in an array in front of the pubic bone on the lower abdomen. The common electrode can be placed on the thigh or trochanter [19] . Group (II) T P *SD: standard deviation, P: probability, NS: non-significant. Group I (n=15) Group II (n=15) Pre-treatment Post-treatment *P: probability.
DISCUSSION
The purpose of this study was to determine the efficacy of PPTNS in promoting urinary continence in paraparetic patients with (T7-T12) SCI. The results showed that, there was a statistically significant improvement in the study than the control group regarding all measured variables (P <0.001).
Posterior tibial nerve electrical stimulation is considered as a form of peripheral sacral stimulation characterized by a simpler application, less invasive, well tolerated by patients and less expensive [20] . It has been proven to be an interesting alternative and effective treatment for patients with over active bladder and without any side effects [21] .
Results of this study comes in agreement with Dmochowski and Gomelsky [22] , who stated that PPTNS not only could provide benefits similar to antimuscarinic therapy, but also continues to demonstrate dominance to sham treatment. Peters et al. [23] compared applying PTNS to tolterodine 4 mg extended release in a randomized controlled study. It was found, that the reductions in urinary frequency, incontinence episodes, urge severity, night-time voids and improvement in voided volume; was similar in both groups. The Authors concluded that PTNS offers improvements in overactive bladder symptoms that were comparable to pharmacotherapy. Wooldridge [24] also reported that patients treated with PTNS therapy experienced statistically significant reduction in episodes of urge incontinence and in both day and night number of voids. Statistically significant improvements in the number of voids, voided volume, incontinence episodes and Incontinence quality of life score in patient group treated with PTNS, not in a placebo control group; were showed in a prospective double blind, placebo controlled study designed to explore the possible placebo effects of PTNS on detrusor overactivity incontinence. The authors demonstrated that the relevance of a placebo effect was trivial in this patients' population [25] .
Vandoninck et al. [26] evaluated 90 patients with colleagues [35] performed a study on cat's bladder and found that intravenous inhibition of the metabotropic glutamate receptors and opioid receptors reduced PTNS efficacy in bladder overactivity. The posterior tibial nerve stimulation effect on supraspinal centers has been verified in humans in a study published by Finazzi Agro and colleagues [36] in which they found a significant increase in amplitude of long latency somatosensory evoked potentials recorded 24 hours after termination of a 12 sessions PTNS. This finding could imply a probable reorganization of cortical excitability after application of PTNS.
In the disagreement with the results of the present study, Zhao and Nordling [37] demonstrated that applying PTNS in patients with interstitial cystitis had no significant clinical effect otherwise the noticeable response could appear through stimulation of sacral root itself. Fjorback et al. [38] also reported that PTNS showed no effect or failed to suppress detrusor contraction in patients with neurological detrusal overactivity, but there was an increase in the cyctometric bladder capacity and bladder volume during the first contraction after PTNS application.
overactive bladder and found that PTNS increases the patients' bladder cystometric capacity, delayed the onset of detrusor instability and increases the threshold of appearance of involuntary detrusor contractions. Matzel et al. [27] found that stress incontinent patients had an improvement rate about 66%, while it was 72% in patients with detrusor instability after applying electrical stimulation. Moreover, PTNS had great results with a significant improvement in maximum cystometric capacity [21] ; and considerable decline in leakage episodes, frequency and nocturia [28, 29] . The rational of using PPTNS is based on the presence of spinal inhibitory systems that are capable of interrupting detrusor contraction [24] . A section from the spinal roots L4-S3 gives rise to the posterior tibial nerve; also the autonomic and somatic nervous supplies to the pelvic floor arises from the same spinal nerve roots. It is believed that through this crossover; the modulation of innervations to the bladder, urinary sphincter and pelvic floor could take place through stimulation of the tibial nerve. This neuromodulation may have a direct effect on the detrusor muscle or it could be a central effect on the micturition centers of the brain [30] . The pontine micturition center (PMC), is the neural center that contains the neural switching circuit for controlling bladder capacity. Tai et al. [31] derived that the increase in bladder capacity is likely results from either suppression of afferent input to the PMC gating circuit or by direct modulation of that circuit. Choudhary and colleagues [32] , recently conducted a study on rats with overactive detrusors stimulated by acetic acid; and found that PTNS increases bladder compliance and, consequently, elevate pressures at which the voiding reflex is initiated. The increased bladder storage capacity was accomplished via inhibition of afferent signaling by applying the PTNS. Number of studies suggested the existence of both sensory and motor neuro-modulatory effects of PTNS confirmed by the changes in the brain cortex during PTNS were similar to those reported by sacral nerve stimulation [33, 34] . Other studies have also suggested a role of certain neurotransmitter receptors in the mechanism of action for PTNS. Matsua and
CONCLUSION
Results of this study proposed an objective and promising effects of PPTNS on urodynamic parameters in patients with paraparesis. Improved bladder incontinence is an encouraging argument to recommend posterior tibial nerve stimulation as a non-invasive treatment modality in clinical practice. In consideration of these supportive results and as suggested by some authors; PPTNS is a safe modality, with no major complications reported in literature that could be offered early in the course of urinary incontinence treatment. 
